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1core / int / 1layer / F+H+WL int 1 F+H+WL
1core / int / 1layer / F+H+WA int 1 F+H+WA
1core / int / 2layer / F+H+WL int 2 F+H+WL
1core / int / 2layer / F+H+WA int 2 F+H+WA
1core / int / 3layer / F+H+WL int 3 F+H+WL
1core / int / 3layer / F+H+WA int 3 F+H+WA
1core / fp / 1layer / F+H+WL fp 1 F+H+WL
1core / fp / 1layer / F+H+WA fp 1 F+H+WA
1core / fp / 2layer / F+H+WL fp 2 F+H+WL
1core / fp / 2layer / F+H+WA fp 2 F+H+WA
1core / fp / 3layer / F+H+WL fp 3 F+H+WL
1core / fp / 3layer / F+H+WA fp 3 F+H+WA
? 5.2: 2????????
????? ???? ????
2core / core level / F+H+WL core level SA F+H+WL
2core / core level / F+H+WA core level SA F+H+WA
2core / module level / F+H+WL module level SA F+H+WL
2core / module level / F+H+WA module level SA F+H+WA
2core / 1?? 1????? / F+H+WL 1?? 1????? F+H+WL
2core / 1?? 1????? / F+H+WA 1?? 1????? F+H+WA
2core / 1?? 1? flip?? / F+H+WL 1?? 1? flip?? F+H+WL
2core / 1?? 1? flip?? / F+H+WA 1?? 1? flip?? F+H+WA
2core / 1?? 2????? / F+H+WL 1?? 2????? F+H+WL
2core / 1?? 2????? / F+H+WA 1?? 2????? F+H+WA
2core / 1?? 2? flip?? / F+H+WL 1?? 2? flip?? F+H+WL
2core / 1?? 2? flip?? / F+H+WA 1?? 2? flip?? F+H+WA
5.2 ?????????
????????????????? java version 1.8.0??????????????????
????????? onikiri2 rev.4240????/???????????McPAT ver.1.2??????
???????????????????????????????
 ??????????????
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 ???????????????
 ??????????TSV???
????????????????????????????
1. ?????????????????????????????????????????
???
2. ??????????????????????????/??????????????
3. ?????????????????????????????????????????
?????
???????????????
???????????????????????????????????????????
??????????????????????Alpha21264?????????? 22nm???
?????????????????????????? SPECCPU2006???????????
???????Alpha21264????????????????? 5.2.1????? 5.3?????
??????????
? 5.3: ????????
level 1 instruction cache 32kB
level 1 data cache 32kB
level 2 cache 256kB
?????????????????????????????/??????????????
??????????? onikiri2? “10G?????? 1G????”????????????
??????????????????????????? 5.2.2??????????????
?????????????/????????McPAT???????????????????
?????????/???? 5.2.3????
???????????????????????????TSV???? 30um??????
????????????????????????
5.3 ?????????
??????????????????????????????????????????
????????????????????????????????????
 ??????????
 ?????????????????
????????????????????????????
1. ????????????????????????????
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? 5.2.1: Alpha21264???????????????
20
? 5.2.2: ???????????????
? 5.2.3: ?????????????????/??
21
2. ?????????????????????????????????????????
????
???????????????
??????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????? F+H+WA???????
?????F???H???WA?????????????????????????????
???????????????F : H : WA = 1 : 1 : 1?????? ????????
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
????????????????????????5; 000; 000; 000; 000???????????
?????????????? 5.4????
? 5.4: ????????????????????????
?? ???? ????
1core / all / 1layer / F+H+WA 3000000000000 25000.0
1core / all / 2layer / F+H+WA 3000000000000 25000.0
1core / all / 3layer / F+H+WA 3000000000000 25000.0
1core / all / 1layer / F+H+WL 100000000 0.8
1core / all / 2layer / F+H+WL 100000000 0.8
1core / all / 3layer / F+H+WL 100000000 0.8
1core / int / 1layer / F+H+WA 1500000000000 12500.0
1core / int / 2layer / F+H+WA 1500000000000 12500.0
1core / int / 3layer / F+H+WA 1500000000000 12500.0
1core / int / 1layer / F+H+WL 70000000 0.6
1core / int / 2layer / F+H+WL 70000000 0.6
1core / int / 3layer / F+H+WL 70000000 0.6
1core / fp / 1layer / F+H+WA 2000000000000 16666.7
1core / fp / 2layer / F+H+WA 2000000000000 16666.7
1core / fp / 3layer / F+H+WA 2000000000000 16666.7
1core / fp / 1layer / F+H+WL 80000000 0.7
1core / fp / 2layer / F+H+WL 80000000 0.7
1core / fp / 3layer / F+H+WL 80000000 0.7
2core / core level / F+H+WA 30000000000000 250000.0
2core / module level / F+H+WA 30000000000000 250000.0
2core / core level / F+H+WL 200000000 1.7
2core / module level / F+H+WL 200000000 1.7
????????????????????? 0:9????????????????????
??????????????????????????
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?6? ??????????
??????????????????? 50??????????????????????
????????????1???????????????? 2??????????????
??????? 1????????? 50?????????????????????? 50?
? 2?????????????????????????????????????
??? 6.0.1?? 6.0.2?? 6.0.3?? 6.0.4?? 6.0.5?? 6.0.6????? 1??????? all?
?????????????? 6.0.7?? 6.0.8?? 6.0.9?? 6.0.10?? 6.0.11?? 6.0.12????
? 1??????? int??????????????? 6.0.13?? 6.0.14?? 6.0.15?? 6.0.16?
? 6.0.17?? 6.0.18????? 1??????? fp?????????????????????
? 6.0.19?? 6.0.21?? 6.0.20?? 6.0.22?????? 2?core level???module level????
????????????????????????????? 6.0.23?? 6.0.24?? 6.0.25??
6.0.26?? 6.0.27?? 6.0.28?? 6.0.29?? 6.0.30????? 2?1??????????????
????????????????
???????????????????????????????????????????
????????????????????????????????????????????
? 0??????????????? 1????????????????? 3D???????
???????????? 2D??????????????????????????????
????? 1???2???3??????
? 5.2.2????????????????????????????????????????
????????????????????????????????????????????
????????????????????????????????????????????
??????????????????????
? 5.2.3??????/?????????????????????????????????
?????????????????? 5.2.3????????????????????????
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? 6.0.1: 1core / all / 1layer / F+H+WL
? 6.0.2: 1core / all / 1layer / F+H+WA
24
? 6.0.3: 1core / all / 2layer / F+H+WL
? 6.0.4: 1core / all / 2layer / F+H+WA
25
? 6.0.5: 1core / all / 3layer / F+H+WL
? 6.0.6: 1core / all / 3layer / F+H+WA
26
? 6.0.7: 1core / int / 1layer / F+H+WL
? 6.0.8: 1core / int / 1layer / F+H+WA
27
? 6.0.9: 1core / int / 2layer / F+H+WL
? 6.0.10: 1core / int / 2layer / F+H+WA
28
? 6.0.11: 1core / int / 3layer / F+H+WL
? 6.0.12: 1core / int / 3layer / F+H+WA
29
? 6.0.13: 1core / fp / 1layer / F+H+WL
? 6.0.14: 1core / fp / 1layer / F+H+WA
30
? 6.0.15: 1core / fp / 2layer / F+H+WL
? 6.0.16: 1core / fp / 2layer / F+H+WA
31
? 6.0.17: 1core / fp / 3layer / F+H+WL
? 6.0.18: 1core / fp / 3layer / F+H+WA
32
? 6.0.19: 2core / core level / F+H+WL
? 6.0.20: 2core / core level / F+H+WA
33
? 6.0.21: 2core / module level / F+H+WL
? 6.0.22: 2core / module level / F+H+WA
34
? 6.0.23: 2core / 1?? 1????? / F+H+WL
? 6.0.24: 2core / 1?? 1????? / F+H+WA
35
? 6.0.25: 2core / 1?? 1? flip?? / F+H+WL
? 6.0.26: 2core / 1?? 1? flip?? / F+H+WA
36
? 6.0.27: 2core / 1?? 2????? / F+H+WL
? 6.0.28: 2core / 1?? 2????? / F+H+WA
37
? 6.0.29: 2core / 1?? 2? flip?? / F+H+WL
? 6.0.30: 2core / 1?? 2? flip?? / F+H+WA
38
?7? ??
7.1 3????????????????????
???????????????????????????????? 50?????????
? 50?????????????????????????????????????? 1core /
all / 1layer / F+H+WL????????????????????????? 7.1.1??????
???????? 7.1.2????? 7.1.1???1??????????????????????
?????????????????? 7.1.2?????1?????????????????
?????????????????????????? 3????????????????
??????????????????
7.2 ???
?????????? 7.2.1????1?????????????????????????
??????????3??????? 2?????????????????????????
???????
2??????????core level??? module level??????????????????
???????????1????????????? 2??????????????????
???????????????????????????????????????????
??????????????????????????????
???1?? 1?????? 1?? 1? flip?????????flip????????????
??????????? [15]?????????????????????? flip??????
???????????????????????
7.3 ????????????
????????????????????????? 7.3.1? 1core / all / wire??????
7.3.2? 1core / all / activity?????? 7.3.3? 1core / int / wire?????? 7.3.4? 1core / int
/ activity?????? 7.3.5? 1core / fp / wire?????? 7.3.6? 1core / fp / activity?????
? 7.3.7? 2core / wire?????? 7.3.8? 2core / activity???????
???????????????????????????????????????F+H+WL
??? F+H+WA??? activity???????????activity???????????????
???????????????????????????????????????????
??????????
39
? 7.1.1: ???????????
? 7.1.2: ???????
? 7.2.1: ?????
40
? 7.3.1: 1core / all / wire ? 7.3.2: 1core / all / activity
? 7.3.3: 1core / int / wire ? 7.3.4: 1core / int / activity
? 7.3.5: 1core / fp / wire ? 7.3.6: 1core / fp / activity
? 7.3.7: 2core / wire ? 7.3.8: 2core / activity
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7.4 ?????????????????
? 6.0.21?? 6.0.22?????module level????????2????? 2????????
??????????? 7.3.7?? 7.3.8?????core level????? module level?????
??????module level?????????????????????????????module
level????????????????????????core level?????????????
?????????????
? 7.1.1?? 7.2.1?????1????????????????? 2????????core
level?module level???????? 2??????????????????????????
??????1??????????????? 2????????????????????
????????????????????????????????????module level??
??????????????????????????????????module level????
?????????????????????????????????????
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?8? ??
???????????????????? 3?????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????/???????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????
??????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????
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??
???????????????????????????????????????????
???????????????????????????????????????????
????????????????? 25730028??????????????????????
???????????????????????????????????????????
???????????????????????????????????????
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